Regional myocardial function curve of the ventricle.
To understand the pathophysiology of diseased hearts, we devised a new regional myocardial function curve and investigated its properties. Regional work per unit volume of the myocardium (RWM) was calculated by integrating mean wall stress (sigma) with respect to the natural logarithm of the reciprocal of wall thickness [ln(1/H)] over a cardiac cycle. Regarding the end-diastolic ln(1/H) as the preload for the region of concern on the assumption that the myocardium is incompressible, we defined the relation between RWM and end-diastolic ln(1/H) as the regional myocardial function curve. In ten mongrel dogs, we measured left ventricular pressure, left ventricular internal diameter, and wall thickness with a catheter-tip micromanometer and ultrasonic dimension gauges during volume loading to obtain the regional myocardial function curve. We examined the sensitivity of the regional myocardial function curve to changes in contractile state (isoproterenol, propranolol) and changes in afterload (pressure loading by a balloon-occlusion catheter). The linear fit to the data points of the regional myocardial function curve under each condition always achieved a very good correlation coefficient (greater than 0.62). Isoproterenol increased the slope of the regional myocardial function curve from 9.7 +/- 0.9 (SEM) mJ/cm3 to 14.4 +/- 1.0 mJ/cm3 (P < 0.01), with no significant changes in the x-intercept, while propranolol decreased it to 5.6 +/- 1.2 mJ/cm3 (P < 0.01) with no significant changes in the x-intercept.(ABSTRACT TRUNCATED AT 250 WORDS)